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RADIOACTIVITY OF CQAL AND ASSOCIATED ROCK IN THE COCAL FIELDS

OF EASTERN KENTUCKY
By Stewart W. Welch
ABSTRACT

A reconnaissance study was made of radicactivity of coal and associ=
ated rock in the coal fields of eastern Kentucky and Logan and Mingo
counties, We Va. Sixty~one localities were visited and 98 samples, 90
of coal and two each of carbonsceous shale, marine shale; flint clay, and
dike rock, were collectede Radioactivity of the samples was measured with
portable assay equipment prior to being shipped to the Trace Elements
laboratory in Washington, De Ce for final determinations of radicactivitye
The results showed the csal to hawve little or no radicactivity = 0000 to
06001 percent equivalent uranium, and other rock sampled to have slight

radioastivity - about 0,002 percent equivalent wanium.
INTRODUCTION

A reconnaissanee for radiocactivity in coals of the eastern United
States has been undertaken by the Us So Geological Survey for the Division
of Raw Materials of the Atomic Energy Commission. As a part of this
investigation, samples, mainly of minable coals, have been collected from
the coal fields of eastern Kentucky and tested for radiocactivity. Field
work was carried on during parts of September, Octocber, and November 1952
by So Wo Welch, Jo Le Snider, Jo Wo Huddle, and Wo Ee T. Brown.

The area included in this investigation is underlain by the coale
bearing rocks of eastern Kentucky and Logan and Mingo counties, W. Vae

Topographic quadrangle maps at scales of 1:62,500 or 13125,000 are available



for all of the region, and 7-minute sheets at a scale of 1:24,000 are
available for part of the area:

Both the Kentucky Geological Survey and the West Virginia Geological
Survey (Hennen and Reger; 1914) have published county and regional reports
that furnish limited geologic data for most of the area. McFarlan (1943)
presents a good summary of the coal fields of eastern Kentuckys The U. Se
Geological Survey has published a report on the coals of Pike County, Ky,
and is at the present engaged in geologic mapping in the Hazard Field in
eagtern Kentucky. Wanless (1939, 1946) presents data collected in &
regional study of the area. His correlations of the coals are used in this
report with only slight modification. (See table 1.)

Nelson and Brill (1948) visited 22 localities in the area covered
by this reporte Most of the exposures at these localities included coal
and agsociated rocks These rocks when tested for radicactivity with a
portable Geiger counter contained 0.001 or less percent equivalent uranium
for coals of minable thickness and 0,001 to 0.003 for associated shales
and sandstones.

Kronstadt (1951) gives equivalent uranium contents of ashed samples
of coal from 8 localities in the area under present investigation. These
results indicated the radioactivity of each of the original coal samples
to be less than 0.001 percent equivalent uranium.

Most of the localities visited during the present investigation were
operating coal mines; a few were road cuts and natural outerops. Field
work consisted of collecting channel samples of minable beds of coal and
a few samples of rocks associated with coal, such as partings in coal
and roof shale; at one locality an igneous dike intruded into coal=-
bearing strata was sampledc The samples were then crushed and their radio~-

activity measured with portable assay equipment. Later they were shipped
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to the Trace Elements laboratory in Washington, De. Co for measurements of
radiocactivity with more sensitive instruments. The samples showed no sig=

nificantly high radioactivity in either the field or the laboratory testse
GEOLOGY

Stratigraphy

The ecoal-bearing strata in eastern Kentucky and southern West Virginia
are of Pennsylvanian age and are generally divided into two formations:
the Iee formation, at the base of the Pennsylvanian, and the Breathitt
formation. Younger rocks outcropping in the northeastern part of the area
haw?jifmlated with the Conemaugh formation of scu‘bhwéstern Pennsylvaniae

The lee formation overlies the Pennington formation of Mississippian
age, and is composed of thick units of massive, conglomeratic sandstons
separated by relatively thin units of carbonaceous shale and coal. With
few exceptions, outerops of the lee formation are restricted to narrow
belts along Pine Mountain and Cumberland Mountein in the extreme south-
eastern part of Kentucky, and a broader belt trending northeast and forming
the western mergin of the area of outcrop of Pemnsylvanian rocks. The coals
of the lee f@fmati@n are generally thin bubt locally some of them are
relatively thick, minable beds, especially in the southwestern part of the
area studiede The lee formation has a maximum thickness of about 1,400 feet
in southern Kentucky and becomes thinner toward the north to less than 100
feet in Greemup Countys.

The Breathitt formation overlies the Lee formation and is generally
considered to include the youngest Pemnsylvanian strate in Breathitt County,
Kye, for which it has been nsmed, The Breathitt consists of carbonaceous

shale, channel sandstone, coal, marine shale, and thin beds of limestones

" Some of the marine shale and limestone have been useful in correlatione
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This formation contains nearly all of the commercially important beds of
coal of the area studied. Names and correlations of these coals are given
in table lo The Breathitt formation, like the lLee, thins from south to
northe It has a thickness of aboub 2,000 feet in Bell County and thins
to about 500 feet in Greenup County.

In northeastern Kentucky, parts of Boyd; Carter, and Lawrence counties
are underlain by rocks considered to be younger than those of the Breathitt
formation. These rocks have been correlated with the Conemaugh formation
and are believed to be the youngest strata in eastern Kentuckye They are
composed mainly of massive sandstone and carbonacsous shale; but include

thin beds of c¢oal and limestonee
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\ Structure

The area covered by this report occupies a part of a large basin known
as the Appalachian Basin. Its axis trends in a northeasterly direction
crossing Knox, Breathitt, and Lawrence counties. This part of the bazin
is bounded on the west by the Cincinnati Arch, and the massive, cliff-forming
sandstones of the Lee formation outline the basin boundary in the form of
an escarpment. The strata dip gently toward the axis of the basin with
many small, randome—trending undwlations, but dips may be steep where associ-
ated with faultings

Ope of the more striking structural features of the area is the
Cumberland owverthruste The overthrust blozk is about 125 miles long and
25 uiles wide in scutheastern Kentucky and adjacent parts of Tennessee and
Virginiao. It has been thrust in a northwesterly direction a distance of
about seven miles (Butts, 1927), and is bounded c¢n both ends by tear faultse
The thrust c¢rops oub along Pine Mountain, where 2 narrow belt of Devonian and
Miseisa ppian rocks overlie the Breathitt formatione. Southeast of Pine
Mountain, directiy behind the trase of the thrust, is a broad syncline
called the Middlesbore syncline which occupies most of Harlan County and
parts of Letcher and Bell counties, and extends into adjacent states. The
forces responsible for the movement of the Cumberland overthrust block ars
considered to be the same as those which produced the intense folding and
thrusting of the Folded Appalachiange

The Kentucky River fault zone is another praminent structural featurs
of the areae This zone extends from the Blue Grass regilon of central .
Kentucky into Wolfe, Morgan, Magoffin, Johnson, and Elliott countiese The
fault zene in these counties has an easterly trende The individual faults

in this zone are characteristically normal, and the scuth sides are down=
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thrown. The strata dip steeply toward the faults on the downthrown sides
and dip gently away from the faults on the upthrown sides:; Two of the
best known of these faults are the Irvine-Paint Creek fault and the Johnson
Creek fault.

The only igneous rock known to occur in the area ig in Elliott County,
Kye It is a peridotite dike containing mmerous phenocrysts of olivine and
angular inclusions of the enclosing rocke It is not known whether this

dike is in any way related to the faulting of this areas
RADIOCACTIVITY MEASUREMENTS

Measurements of the equivalent uraniwm content of c¢rushed samples
were obtained with portable assay equipment, and from determinations made
by the Trace Elements laboratory in Washington, Do Cs Neither the field
nor laboratory measurements showed abnormal radiocactivity of anmy of the
sampless The results showed that most of the coal samples contain less
than 0,001 percent equivalent wranium, and a few contain 0,001 percent.
Samples of carbonaceous shale, fiint clay, calearsous shale, and dike rock
contain about 0002 percent equivalent uraniume

The following table gives descriptions of the samples tested, measure-

ments of radiocactivity, and the percent uranivm in the ash of some of the

samplese
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CONCLUSIONS

Coals in the coal fields of eastern Kentucky and Mingo and Logan
counties, We Va, examined during this investigation contain 0,001 percent
or less equivalent wraniume. Some of the rock associated with the coals
contain as much as 0.002 percent equivalent wraniume

No correlation between radicactivity and stratigraphic position nor

between radiocactivity and structural relationship was detectede
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Fisure 1.

SAMPLE LOCALITIES IN
EASTERN KENTUCRKY COAL FIELDS

° . P Sorles

X Sample localities
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